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WEARABLE APPARATUS FOR THE Related studies have demonstrated the ability of WBV to 
TREATMENT OR PREVENTION OF improve hip and preserve spine BMD in populations of 
OSTEOPENIA AND OSTEOPOROSIS , healthy cyclists , postmenopausal women and disabled chil 
STIMULATING BONE GROWTH , dren ( Am J Phys Med Rehabil 2010 ; 89 : 997-1009 , Ann 

PRESERVING OR IMPROVING BONE 5 Intern Med 2011 ; 155 : 668-679 , J Bone and Mineral 
MINERAL DENSITY , AND INHIBITING Research 2011 ; 26 ( 8 ) : 1759-1766 ) . 

ADIPOGENESIS The mechanism by which WBV influences BMD is an 
issue of some debate but studies have suggested that the 

CROSS - REFERENCE TO RELATED shear stress within bone marrow in trabecular architecture 
APPLICATIONS during high frequency vibration could provide the mechani 

cal signal to marrow cells that leads to bone anabolism This application is a continuation of U.S. patent applica ( Journal of Biomechanics 45 ( 2012 ) : 2222-2229 ) . More spe tion Ser . No. 16/23 , 305 filed Jan. 3 , 2019 , which is a cifically , shear stress above 0.5 Pa is mechanostimulatory to continuation U.S. patent application Ser . No. 14 / 736,077 filed Jun . 10 , 2015 ( now U.S. Pat . No. 10,206,802 issued 15 osteoblasts , osteoclasts and mesenchymal stem cells ( Jour nal of Biomechanics 45 ( 2012 ) : 2222-2229 ) . Feb. 19 , 2019 ) , which is a continuation of International 
Application No. PCT / US2013 / 074296 filed Dec. 11 , 2013 , Many conventional methods of promoting bone tissue 
which claims the benefit of priority to U.S. Provisional growth and bone maintenance by the application of WBV 
Patent Application Nos . 61 / 797,844 filed Dec. 17 , 2012 and generally tend to apply relatively high frequency ( e.g. 15-90 
61 / 873,246 filed Sep. 3 , 2013 , each of which is incorporated 20 Hz ) and relatively low magnitude mechanical loads ( e.g. 
herein by reference in its entirety . 0.1-1.5 g's ) to bodily extremities , such as the use of vibrat 

This application is further related to U.S. Provisional ing platforms upon which a user stands that apply repeated 
Patent Application Nos . 61 / 464,619 filed Mar. 7 , 2011 and mechanical loads to the feet of a user . Current WBV 
61 / 744,030 filed Sep. 17 , 2012 ; U.S. patent application Ser . vibration platforms ( e.g. Galileo 900 / 2000TM , Novotec 
No. 13 / 414,011 filed Mar. 7 , 2012 and Ser . No. 13 / 414,307 25 Medical , Pforzheim , Germany ; or Power PlateTM , Amster 
filed Mar. 7 , 2012 ; and International Application Nos . PCT / dam , The Netherlands ) and associated treatment regimens 
US2012 / 028071 filed Mar. 7 , 2012 and PCT / US2012 / require the user to stand on a platform for up to 30 minutes 
069262 filed Dec. 12 , 2012 , each of which is incorporated a day , which is inconvenient for many users . Furthermore , 
herein by reference in its entirety . applying vibration to the feet of the patient is an inefficient 

method for mechanically loading the hips , femur , and spine , 
FIELD OF THE INVENTION the targeted areas for WBV therapy for osteoporosis . Up to 

40 % of vibration power is lost between the feet and the hips The present invention relates generally to the stimulation and spine due to mechanical damping in the knees and of bone growth , healing of bone tissue , and treatment and ankles ( Rubin et al . , Spine ( Phila Pa . 1976 ) , 28 : 2621-2627 , prevention of osteopenia , osteoporosis , and chronic back 35 2003 ) . pain , and to preserving or improving bone mineral density , 
and to inhibiting adipogenesis particularly by the application One other issue with current WBV platforms is the 
of repeated mechanical loading to bone tissue . directionality of applied force . Standing on a vibrating 

platform , an individual receives WBV stimulus in a plane 
BACKGROUND OF THE INVENTION 40 perpendicular to the spine and long bones of hip . Studies 

have shown that vibrations applied “ in the inferior - superior 
Low bone mineral density ( BMD ) and osteoporosis are direction would be misaligned with the principal trabecular 

significant problems facing the elderly , leading to 1.5 mil- orientation in the greater trochanter and femoral neck , 
lion fractures in 2002 ( National Osteoporosis Foundation resulting in lower shear . In contrast , trabeculae in the lumbar 
( NOF ) : America's bone health : The state of osteoporosis and 45 spine are aligned with the direction of vibration and the 
low bone mass in our nation . Washington D.C. , National permeability is higher ( Journal of Biomechanics 45 ( 2012 ) : 
Osteoporosis Foundation , 2002 ) . Bisphosphonates , a class 2222-2229 ) . 
of compounds that generally inhibit the digestion of bone , There is a need for a more efficient and easy to use source 
have been used for over a decade to treat osteoporosis with of mechanical vibration that delivers 0.6 g +/- 0.5 g of force 
significant success but cause unwanted side effects including 50 directly to the spine and hips . A more efficient method for 
osteonecrosis of the jaw , erosion of the esophagus , and delivering vibration force would be to reduce the load 
atypical femoral fractures , which has lead to the reconsid- applied to the patient and make the device easier to use , 
eration of the use of bisphosphonate therapy . while maximizing therapeutic benefit to osteoporosis by 
One alternative to treat osteoporosis has been the use of localizing the repeated mechanical loads delivered to the hip 

Whole Body Vibration ( WBV ) , which consists of repeated 55 and spine . Additionally , the potential to deliver WBV in a 
mechanical loading of bone tissue through vibration devices , plane parallel to the directionality of the spine and long 
using relatively high frequencies ( e.g. 15-90 Hz ) and rela- bones of the hip may be more beneficial than a traditional 
tively low mechanical loads ( e.g. 0.1-1.5 g's ) . Studies have vibrating plate on which a person stands . 
shown that WBV can delay and / or halt the progression of Finally , the existing technology of vibrating platforms 
osteoporosis ( Rubin et . al . , Journal of Bone and Mineral 60 limits the application of WBV to special populations that 
Research , 19 : 343-351 , 2004 ) . In another randomized study , may benefit from its use . Cyclists , for example , have been 
in which 0.6 g's of vibratory force were delivered to the shown to have lower BMD than other athletes and even 
feet of the patient , it was demonstrated that WBV was lower than the BMD of sedentary people ( Int J Sports Med 
effective in improving hip BMD outcomes as compared to 2012 ; 33 : 593-599 ) . Thus , a wearable delivery system for 
control groups that either did not exercise or were part of an 65 this technology extends the reach of this tool to a wider 
exercise program ( Verschueren et al . , Journal of Bone and population of individuals . Not only could a wearable device 
Mineral Research , 19 : 352-359 , 2004 ) . be used during cycling ( or other activities ) , the present 
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invention could be adapted to deliver WBV through a In another aspect of the present invention , the device is 
bicycle to the rider for the purpose of preserving BMD in worn around the waist of the individual such that the 
cyclists . vibrating element delivers vibration to the lower abdomen or 
In a separate but connected issue , WBV have been suggested lower back of the individual . This placement maximizes the 
to be “ anabolic to the musculoskeletal system ” and “ in 5 transmission of vibration to both the spine and the hip . 
parallel , suppress adiposity ” ( PNAS . Nov. 6 , 2007 ; 104 ( 45 ) : In another aspect of the invention , the device can be 
17879-17884 ) . In animal models , studies have shown that configured to be worn around other parts of the body , 
low magnitude WBV can reduce stem cell adipogenesis and including extremities such as the arms , legs , hand , feet , and 
can provide a tool for “ nonpharmacologic prevention of head . This configuration is preferably a scaled - down version 
obesity and its sequelae ” ( PNAS . Nov. 6 , 2007 ; 104 ( 45 ) : 10 of the embodiment to be worn around the spine , waist , or 
17879-17884 ) . In a study done with obese women , WBV hips . 
displayed a " positive effect on body weight and waist In another embodiment , the apparatus further comprises a 
circumference reduction ” ( Korena J Fam Med . 2011 ; manually settable control for adjusting the frequency of said 
32 : 399-405 ) . repeated mechanical loads provided by said one or more 

15 vibrating elements . In another embodiment , the apparatus 
SUMMARY OF THE INVENTION further comprises a manually settable control for adjusting 

the peak acceleration provided by said one or more vibrating 
The present invention seeks to provide a novel method elements . 

and apparatus for the stimulation of bone growth , healing of In another embodiment , the peak acceleration is adjust 
bone tissue , and prevention of osteoporosis , osteopenia , and 20 able based on closed - loop feedback from accelerometers 
chronic back pain , as is described more in detail hereinbe- around the patient's hips , spine , or other sites of interest . The 
low . The present invention may maintain or promote bone- vibrating elements are programmed to slowly increase the 
tissue growth , may prevent the onset of osteoporosis , and acceleration until the desired level is reached , then maintain 
may treat chronic back pain . that level for the rest of the treatment . In another aspect , the 

Contrary to the prior art , which attempts to induce WBV 25 accelerometers are disposable , which ensures performance 
to the subject while standing on a vibration platform or and provides a recurring revenue stream for the company . In 
through other application of WBV to bodily extremities , the another aspect , the accelerometers are permanently mounted 
present invention provides more effective treatment by tar- inside the pack itself . 
geted application of oscillating mechanical loads to the hip In another embodiment , the relative readings of the vari 
and spine of a user , as is described hereinbelow . 30 ous accelerometers ensure that the device is properly posi 
What is more , in distinction from the prior art , the present tioned and / or tensioned . 

invention allows for delivery of WBV stimulus in side - to- In another embodiment , the straps of the pack have 
side , front - to - back , and / or in an inferior - superior directions . force / tension sensors in order to ensure the patient has 
This flexibility in the delivery system and the potential to securely attached the device before beginning treatment . 
load the bones of the spine and hips in more than just an 35 In another embodiment , said vibrating element comprises 
inferior - superior plane ( as is the case with a vibrating an oscillating element energized by an electrical power 
platform ) , may allow for better targeting of the hips and source . In another embodiment , said oscillating element 
spine in the treatment of osteoporosis and loss of BMD . comprises an oscillating mass that moves in a periodic 
More specifically in one variation , one or more vibrating motion . In another embodiment , said vibrating element 
elements may be positioned against the patient's body via 40 vibrates at a frequency in a range of about 15-90 Hz . In 
one or more securing mechanisms , respectively , which are another embodiment , said vibrating element generates peak 
configured to position the vibrating elements in a direction acceleration in a range of about 0.1-1.5 g . In another 
lateral to the individual's body such that the mechanical embodiment , said vibrating element is operative to induce 
loads are applied laterally to the patient rather than in an strain in bone tissue in a range of about 1-500 microstrain . 
inferior - superior direction . 45 In another embodiment , said vibrating element is operative 

In one aspect of the present invention , a wearable appa- to induce strain in bone tissue in a range of about 20-50 
ratus for treating osteoporosis and supporting BMD is microstrain . 
provided , comprising one or more vibrating elements con- In another aspect of the invention , the pack has an internal 
figured for imparting repeated mechanical loads to the hip timer that tracks the length of treatment and automatically 
and spine of an individual at a frequency and acceleration 50 turns the device off after the treatment is complete . This 
sufficient for therapeutic effect on osteoporosis ; and one or feature can also be used to prevent excessive use of the 
more securing mechanisms for securing said one or more device . 
vibrating elements to the upper body of said individual ; In another embodiment , the pack has internal memory 
wherein said one or more vibrating elements are configured which is used to log the use of the device . Additionally , the 
for applying said repeated mechanical loads to said indi- 55 pack has wired and / or wireless connectivity to other devices 
vidual's hip and spine . that can communicate with the patient , the patient's family , 

In one embodiment of the present invention , the securing and / or the patient's doctor . The other devices can be com 
mechanisms of the apparatus attach to the shoulders of an puters , phones , tablets , watches , or any other similar device 
individual to apply vibration to the back of the individual . In capable of displaying and sensing information . Logging 
another aspect , additional securing mechanisms attach to the 60 information can be used to track compliance and provide 
waist of the individual to provide additional support to the reminders to the patient when it is time for a treatment 
apparatus while it applies vibration to the back of the session . This information can also be used as part of a 
individual . In another embodiment , the securing mecha- points - base rewards system to encourage the patients to use 
nisms attach only to the waist or hips of an individual to the device . 
apply vibration in those locations . The location of applied 65 In another aspect of the present invention , a method for 
vibration can thus be adjusted to preferentially deliver treating osteoporosis is provided , comprising securing one 
vibration to the spine , hips , or other locations . or more vibrating elements to the upper body of an indi 
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vidual , wherein said one or more vibrating elements are and chronic back pain 10 , constructed and operative in 
configured to impart repeated mechanical loads to the hip accordance with an embodiment of the present invention . 
and spine of said individual at a frequency and acceleration The apparatus 10 may include a vibrating element config 
sufficient for therapeutic effect on osteoporosis ; and wherein ured for imparting repeated mechanical loads to the hip and 
said one or more vibrating elements may impart said 5 spine of an individual at a frequency and acceleration 
repeated mechanical loads during said individual's ambula- sufficient for therapeutic effect on osteoporosis 12. The 
tion . vibrating element 12 may be secured to the upper body of an 
One embodiment of the present invention would include individual through one or more securing mechanisms 14. In 

a mechanism for delivering WBV through a bicycle to the such an arrangement , the vibrating element 12 may be 
rider for the prevention of osteoporosis and supporting 10 configured for applying repeated mechanical loads to an 
BMD . individual's hip and spine . 

Additionally , the present invention provides a wearable Securing mechanisms 14 may be constructed in any shape 
tool to use WBV for the purpose of weight loss and and of any suitable material . For example , the securing 
decreasing adipogenesis . mechanisms 14 may be made of any elastomeric material , 

15 such as but not limited to , cloth , woven or non - woven , 
INCORPORATION BY REFERENCE natural or synthetic rubber , silicone rubber , polyurethane , 

nylon , or polyester , with one or more enclosures for con 
All patents , patent applications , and other publications taining the vibrating element 12. The securing mechanisms 

referred to herein are expressly incorporated by reference , to 14 may be in the form of a vest and may include one or more 
the same extent as if each individual publication , patent or 20 sleeves or shoulder straps for the upper extremities of the 
patent application was specifically and individually indi- subject . The securing mechanisms may fasten the vibrating 
cated to be incorporated by reference . All documents cited element 12 to the torso of an individual in any manner , such 
are , in relevant part , incorporated herein by reference . How- as but not limited to , VELCRO , hooks , buckles , buttons , 
ever , the citation of any document is not to be construed as zippers , tying ( e.g. laces ) , adhesive , and the like . The 
an admission that it is prior art with respect to the present 25 securing mechanisms may also attach to the shoulders , 
invention . chest , abdomen , waist , hips , arms , legs , hands , feet , or head 

of an individual . The vibrating element 12 does not have to 
BRIEF DESCRIPTION OF THE DRAWINGS be contained within an enclosure , and may be attached in 

any other manner to the securing mechanisms 14 , such as 
The novel features of the invention are set forth with 30 but not limited to , by bonding , embedding , etc. The securing 

particularity in the appended claims . A better understanding mechanisms 14 may have any length , width and thickness . 
of the features and advantages of the present invention will Optionally , electronics may be embedded in the apparatus 
be obtained by reference to the following detailed descrip such that the electronics enable communication between the 
tion that sets forth illustrative embodiments , in which the apparatus and another device ( e.g. , a server , computer , 
principles of the invention are utilized , and the accompany- 35 communications device , smart phone , etc. ) which may be 
ing drawings of which : remotely located . The electronics may be configured to track 
FIG . 1 is an illustration of an exemplary embodiment of and / or report compliance with a prescribed or recommended 

the present invention from an angled rear perspective . usage through wired or wireless protocols for reporting or 
FIG . 2 is an illustration of an exemplary embodiment of communicating with the other device . 

the present invention with two vibrating elements from the 40 The vibrating element 12 may be configured for imparting 
rear perspective . repeated mechanical loads through any means known in the 
FIG . 3 is an illustration of an exemplary embodiment of present art . The vibrating element 12 may include an oscil 

the present invention from an angled rear perspective . lating element energized by an electrical power source . For 
FIG . 4 is a graph illustrating the ability to preferentially example , an electromagnetic weight may be attached to a 

apply vibration to the spine or hips depending on where the 45 spring which is mounted for oscillating motion inside the 
present invention is worn . vibrating element 12 and alternately attracted and repelled 

FIGS . 5A and 5B are graphs illustrating accelerations by a surrounding frame made of ferrous material , that is , an 
experienced at the hip and lumbar spine during normal use oscillating mass that moves in a periodic motion . It is 
of the present invention . understood that this is just one example of the vibrating 
FIG . 6 is a plot demonstrating the ability of the present 50 element 12 being energized by an electrical power source 

invention to automatically adjust the magnitude of accelera- 16. Another example of a vibrating element is an ultrasonic 
tion based on accelerometer feedback . transducer that induces vibration of desired amplitude . Yet 
FIG . 7 is a picture of a preferred embodiment of the another example of a vibrating element is a slider - crank 

present invention and its components . mechanism ( e.g. as described in Zhang , Y. “ Introduction to 
55 Mechanisms ” , Carnegie Mellon University ) . Yet another 

DETAILED DESCRIPTION OF THE example of a vibrating element is an eccentric mass attached 
INVENTION to a motor that creates vibrations as it rotates . 

The vibrating element may also be configured to impart 
The present invention provides methods and apparatuses repeated mechanical loads in such a way that the frequency 

for the stimulation of bone growth , healing of bone tissue , 60 and amplitude of acceleration are decoupled . In one embodi 
and treatment and prevention of osteopenia , osteoporosis , ment , the vibrating element makes use of a clutch mecha 
and chronic back pain . nism which is able to adjust the amplitude of the acceleration 

Exemplary embodiments of the apparatus of the present while the frequency remains constant . In another embodi 
invention are illustrated in FIGS . 1-7 as follows . ment , the element makes use of a motor and eccentric weight 
FIG . 1 illustrates an apparatus for the stimulation of bone 65 attached to an adjustable - length moment arm . By adjusting 

growth , prevention of osteopenia , healing of bone tissue , the length of this moment arm , the amplitude of the accel 
and treatment and prevention of osteopenia , osteoporosis , eration can be adjusted independently of the frequency . In 
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yet another embodiment , multiple eccentric motors are used invention is to be worn around the waist of an individual . 
and designed to have interference that is either constructive , More specifically , the invention should be placed over the 
destructive , or mixed . Depending on the setting , the motors lower abdomen and lower back to maximize transmission of 
are either be in phase , out of phase , or somewhere in vibration to both the spine and the hip . 
between , which allows the amplitude of the acceleration to FIG . 5A further illustrates the accelerations experienced 
be adjusted while maintaining a constant frequency . at the hip and lumbar spine during normal use of the present 
The vibrating element 12 may be configured for imparting invention . With the device properly positioned , acceleration 

repeated mechanical loads to the hip and spine of an magnitudes of around 0.6 g are delivered , as measured by 
individual at a frequency of between about 1-200 Hz and a skin - mounted accelerometers . 
peak acceleration of between about 0.1-10 g ( where g = 9.8 10 The present invention may stimulate bone growth , main 
m / s ) to induce strain in bone tissue of an individual in a tain bone tissue , preserve or improve bone mineral density , 
range of about 1-500 microstrain . Alternatively , the vibrat- and prevent osteoporosis and osteopenia in various bone 
ing element 12 may vibrate at a frequency in a range of about regions of the hip ( e.g. femoral head , femoral neck , greater 
1-100 Hz , about 1-50 Hz , about 5-35 Hz , about 20-50 Hz , or trochanter , lesser trochanter , femur , anterior superior iliac 
about 15-45 Hz . Alternatively , the vibrating element 12 may 15 spine , etc. ) and spine ( e.g. cervical spine , thoracic spine , 
impart repeated mechanical loads at a peak acceleration of lumbar spine , sacrum , coccyx , etc. ) . Alternatively , the pres 
between about 0.1-5 g , about 0.3-1.5 g , about 0.6-1.5 g , or ent invention may stimulate bone growth in bones in other 
about 0.6 g . Alternatively , the vibrating element 12 may parts of the body , as the vibrations carry to other parts of the 
induce strain in bone tissue in a range of about 50-500 body ( e.g. , bones in the vicinity of the legs , knees , or feet ) . 
microstrain , about 1-250 microstrain , about 1-100 20 Stimulation to other sites can also be accomplished by using 
microstrain , or about 100 microstrain . However , the present a scaled - down version of the present device to directly 
invention is not limited to these values and other ranges of stimulate the legs , arms , feet , hands , head , or any other 
amplitude and frequency may be used . location . 

The frequency of the applied repeated mechanical loads In order to determine the vibration levels that the patient 
provided by the vibrating element 12 may be adjusted by an 25 receives when wearing the apparatus 10 , accelerometers 
individual by a manually settable control . Alternatively , the may be used with the patient . For instance , bone - mounted 
peak acceleration of repeated mechanical loads imparted by accelerometers may be used although invasive to the patient . 
the vibrating element 12 may be adjusted by an individual by Alternatively , the present invention may also make use of 
a manually settable control . The vibrating element 12 may feedback from accelerometers ( e.g. , triaxial accelerometers 
be capable of being adjusted to any value or range of 30 with a range of +/- 3 g such as ADXL335 , Analog Devices ) 
frequency or peak acceleration as desired . The manually to adjust the amplitude of acceleration delivered to the 
settable control may be in the form of a rotating dial , one or patient . These accelerometers ( which are in communication 
more push buttons , one or more switches , or a computer with a processor , not shown ) may be between the vibrating 
interface . Additionally , the vibrating element 12 may be element 12 and user's skin or in proximity to the vibrating 
suitably comfortable enough for patients to wear up to 10 35 element 12. Once the accelerometers are secured , the peak 
minutes ( or longer ) at a time . to - peak acceleration may be measured or monitored at , e.g. , 

The electrical power source 16 may be a battery ( which the hip ( superficial to the right iliac crest ) and lumbar spine 
may be rechargeable ) disposed in the vibrating element 14 . ( first lumbar vertebra ) , along areas of the skin not covered 
Alternatively , the electrical power source 16 may be external by the device and optionally wrapped tightly with elastic 
to the apparatus 10 , such as but not limited to , AC power or 40 bandages to secure the attachment . An example of an 
other power supply , and may be in wired ( e.g. , connected by accelerometer 17 ' which may be used with the apparatus is 
an electrical range cord or any other kind of electrical illustrated in FIG . 3. While a single accelerometer 17 ' is 
connector or terminal ) or wireless ( e.g. , radio frequency shown , multiple accelerometers may be utilized if so 
( RF ) , infrared , laser , Bluetooth , etc. ) communication with desired . Moreover , the user of accelerometers 17 ' may be 
the vibrating element 12. In the case of a battery , a status 45 utilized with any of the apparatus variations as described 
LED or other means of alert can be used to inform the user herein . FIG . 5B illustrates the accelerations experienced at 
when the battery needs to be replaced or charged . the hip and lumbar spine using the accelerometers . 
FIG . 2 illustrates the apparatus 10 with multiple vibrating When turned on , the device can adjust the acceleration to 

elements 12. The apparatus 10 may contain one , two , three , the desired level and maintain it during the course of the 
four , five , or more than five vibrating elements 12 . 50 treatment . This feature also allows for self - correcting of the 
FIG . 3 illustrates the apparatus 10 with securing mecha- pack if the straps loosen , the patient changes posture , or any 

nisms 14 that attach only to the waist or hips of an indi- other event that may impact the acceleration felt by the 
vidual . This embodiment still comprises at least one vibrat- patient . Alternatively , the accelerometers may be a perma 
ing element 12 and electrical power source 16 . nent part of the device . Though not as accurate as acceler 
FIG . 4 illustrates the ability to preferentially deliver 55 ometers secured directly to the skin , this method still pro 

vibration to the spine , hips , or other locations , depending on vides useful information about the acceleration magnitude 
where the present invention is worn . The data were collected and can also be used for feedback control . An illustration of 
by attaching accelerometers to the skin directly superficial to this is shown in FIG . 3 , which has two pack - mounted 
the iliac crest ( hip ) and T7 vertebra ( spine ) of a test subject , accelerometers 17 . 
while the present invention was worn on the back , waist and 60 FIG . 6 shows a plot that demonstrates the ability of the 
hips of the subject . When worn on the back , vibrations are present invention to adjust the magnitude of the acceleration 
preferentially delivered to the spine of the individual . When based on accelerometer - based feedback . At 60 seconds , the 
worn on the hips , vibrations are preferentially delivered to device is loosened such that the acceleration delivered to the 
the hips of the individual . When worn on the waist , vibra- patient has been diminished . At 150 seconds , the device 
tions are preferentially delivered to the spine of the indi- 65 automatically adjusts to the loosening by increasing the 
vidual , although significant vibrations are also delivered to magnitude of the acceleration until it has returned to the 
the hip . Therefore , the preferred embodiment of the present pre - loosening level . 
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The present invention may also make use of force or individual at a frequency and acceleration sufficient for 
tension sensors embedded in / on securing mechanisms 14 . therapeutic or preventative effect on osteoporosis or 
These sensors can provide feedback about the snugness of osteopenia ; 
the device against the patient , which affects the efficiency of one or more securing mechanisms for securing said one or 
acceleration transmission . Preferably , the device provides an more vibrating elements to the body of said individual , 
alert if the securing mechanisms are too loose , whether wherein said securing mechanisms are configured to wrap 
initially or due to loosening during a treatment session . the apparatus around the waist or torso of the indi 
A preferred embodiment of the present invention is shown vidual , and 

in FIG . 7 , which illustrates the components that comprise the wherein the one or more vibrating elements are secured to 
device . Components of the wearable vibration device the body such that vibrations from the repeated 
include the waist - pack housing A , padding B , motor housing mechanical loads are carried through the body to bones 

beyond the sacrum or coccyx . C , battery D , eccentric weights E , DC motor F , surface 2. The apparatus of claim 1 , further comprising an elec mount electrodes G , and computer chip with control soft tronics assembly in communication the one or more vibrat ware H. 15 ing elements . The method and apparatus of the present invention enable 3. The apparatus of claim 2 , further comprising a timer in the treatment and prevention of osteoporosis in an individual communication with the electronics assembly and where the in a standing , seated or any other upright static posture , as timer is configured to track a length of a treatment . 
well as during ambulation or any other activities of daily 4. The apparatus of claim 3 , wherein the timer is further 
living , such as driving a car , driving an electric wheelchair , 20 configured to automatically stop the treatment upon comple or riding a train . Other advantages provided by the method tion . 
and apparatus of the present invention include the direct 5. The apparatus of claim 2 , wherein the electronics application of repeated mechanical loads to the bones most assembly is further configured to log a use of the apparatus 
at risk for fracture in osteoporosis , and bypassing the unnec- by the individual . 
essary mechanical loading of the feet or knees as is done in 6. The apparatus of claim 5 , wherein the electronics 
vibrational platforms . Another advantage of the method and assembly is further configured to determine whether the use 
apparatus of the present invention is that little or no training by the individual complies with a prescribed or recom 
learning is required of an individual to utilize the present mended use . 
invention . 7. The apparatus of claim 1 , further comprising one or 

Additionally , the present invention provides the advan- 30 more accelerometers configured to be positioned over the 
tage of having the potential to deliver vibration stimulus to sacrum or coccyx of the individual when the wearable 
the spine and hips in more than just an inferior - superior apparatus is worn and are configured to measure accelera 
direction ( but also transverse , or side - to - side , and front - to- tion at the sacrum or coccyx of the individual . 
back directions ) . 8. The apparatus of claim 1 , wherein the one or more 

Although the present invention has been described with 35 vibrating elements comprises an oscillating eccentric ele 
respect to preferred embodiments , it will be readily apparent ment energized by an electrical power source . 
to those having ordinary skill in the art to which it appertains 9. The apparatus of claim 1 , wherein the one or more 
that changes and modifications may be made thereto without vibrating elements vibrates at a frequency in a range of about departing from the spirit or scope of the disclosure . 15-45 Hz . 
What is more , the wearable nature of the present invention 10. The apparatus of claim 1 , wherein the one or more provides for portable and battery - powered delivery systems vibrating elements are secured to the body such that the 

for WBV , an issue not contemplated in the current state of vibrations are carried throughout a remainder of the body 
the art for vibration treatment systems . beyond the sacrum or coccyx . 

In addition , one embodiment of the present invention 11. The apparatus of claim 1 , wherein the repeated 
would include a mechanism for delivering WBV through a 45 mechanical loads are applied to the sacrum or coccyx such 
bicycle ( e.g. stem , seat , pedals , handlebars ) to support / that vibrations are imparted in an inferior - superior direction 
preserve BMD in cyclists . and a front - to - back direction . 

Additionally , the present invention is intended to be used 12. The apparatus of claim 1 , further comprising a pad 
for the purpose of providing a wearable tool for weight loss , ding layer positionable in contact with a motor in commu 
decreasing waist circumference and decreasing adipogen- 50 nication with the one or more vibrating elements . 
esis . 13. The apparatus of claim 1 , further comprising one or The applications of the devices and methods discussed more accelerometers configured to be positioned in a loca 
above are not limited to the treatment of bone loss but may tion other than the sacrum or coccyx of the individual when 
include any number of further treatment applications . More the wearable apparatus is worn , wherein the one or more 
over , such devices and methods may be applied to other 55 accelerometers are configured to measure acceleration at the 
treatment sites within the body . Modification of the above- location other than the sacrum or coccyx of the individual . 
described assemblies and methods for carrying out the 14. The apparatus of claim 1 , wherein the one or more 
invention , combinations between different variations as vibrating elements are configured for imparting the 
practicable , and variations of aspects of the invention that mechanical loads to the sacrum of the individual . 
are obvious to those of skill in the art are intended to be 15. The apparatus of claim 1 , wherein the one or more 
within the scope of the claims . vibrating elements are configured for imparting the 

mechanical loads to the coccyx of the individual . 
What is claimed is : 16. A method for treating or preventing osteoporosis or 
1. A wearable apparatus for treating or preventing osteo- osteopenia , comprising : 

porosis or osteopenia , comprising : securing one or more vibrating elements to a body against 
one or more vibrating elements configured for imparting a sacrum or coccyx of an individual such that the one 

repeated mechanical loads to a sacrum or coccyx of an or more vibrating elements are maintained against the 
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sacrum or coccyx while maintaining portability , 21. The method of claim 16 , wherein applying the 
wherein said one or more vibrating elements are con- repeated mechanical loads comprises imparting the vibra 
figured to impart repeated mechanical loads at a fre- tions in an inferior - superior direction and a front - to - back 

direction . quency and acceleration sufficient for therapeutic effect 22. The method of claim 16 , further comprising tracking on osteoporosis or osteopenia ; a length of use of the apparatus . applying the repeated mechanical loads to the sacrum or 23. The method of claim 22 , further comprising automati coccyx such that the vibrations from the repeated cally stopping a treatment upon completion . 
mechanical loads are imparted during the individual's 24. The method of claim 22 , further comprising deter 
ambulation ; and mining whether the length of use complies with a prescribed 

further applying the repeated mechanical loads such that or recommended usage . 
the vibrations are carried through the body to bones 25. The method of claim 16 , wherein securing one or 
beyond the sacrum or coccyx . more vibrating elements comprises positioning one or more 

17. The method of claim 16 further comprising measuring accelerometers over a location other than the sacrum or 
an acceleration at the sacrum or coccyx of the individual . coccyx of the individual , wherein the one or more acceler 

18. The method of claim 16 , wherein securing one or ometers are configured to measure acceleration at the loca 
more vibrating elements comprises positioning one or more tion other than the sacrum or coccyx of the individual . 
accelerometers over the sacrum or coccyx of the individual . 26. The method of claim 16 , wherein applying the 

19. The method of claim 16 , wherein applying the repeated mechanical loads comprises applying the repeated 
mechanical loads to the sacrum of the individual . repeated mechanical loads comprises oscillating an eccen- 20 

tric element via a motor . 27. The method of claim 16 , wherein applying the 
20. The method of claim 19 , wherein applying the repeated mechanical loads comprises applying the repeated 

repeated mechanical loads comprises vibrating the oscillat mechanical loads to the coccyx of the individual . 
ing element at a frequency in a range of about 15-45 Hz . 
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